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Recurrent Cystitis and Bladder Mass in Two Adults with 
Chronic Granulomatous Disease
F re d e r i c k  S. S o u th w ic k ,  M D ;  a n d  Jos  W .M .  van  d e r  M eer ,  M D
T w o men, aged 23 and 20 years, with recurrent  episodes of  
severe cystitis and X-linked chronic  g ranu lom atous  disease 
were studied. U l t rasonography  showed large discrete b lad­
der  masses that mimicked b ladder  carc inom a in both p a ­
tients. Urine and bladder  biopsy cul tures  were negative and 
histopathologic findings were consistent with chronic  inflam­
mation.  One patient improved with sym ptom at ic  therapy  on 
two occasions; the o ther  patient required prolonged in trave­
nous antibiotic therapy before fever and dysuria  resolved. 
The  possible mechanisms by which such inf lammatory  b lad­
der  masses might arise are discussed and eight previously 
reported cases o f  chronic  g ranu lom atous  disease with cysti­
tis are reviewed. F rom  this clinical experience, we recom ­
mend prolonged antibiotic therapy.  In patients  who fail to 
respond to antibiotic therapy,  steroids may  be cautiously a d ­
ministered.
Annuls o f  Internal Medicine. 1988; 109:1 18-121.
F rom  the University o f  Pennsylvania  School o f  Medicine,  
Philadelphia,  Pennsylvania; and  University Hospital ,  Leid­
en, the Nether lands .  For  curren t  a u th o r  addresses,  see end 
of  text.
P a t i e n t s  w i th  c h r o n ic  g r a n u l o m a t o u s  d isease  h a v e  re ­
c u r r e n t  bac te r ia l  a n d  fungal  in fec t ions .  P o l y m o r p h o ­
n u c le a r  leu ko cy tes  f ro m  these  p a t ie n t s  do  not  p r o d u c e  
the  bac te r ic id a l  toxic  o x ygen  b y - p r o d u c t s  n eed ed  to 
kill in v a d in g  p a th o g en s .  T h e  c o m m o n e s t  sites o f  r e c u r ­
rent  in fec t ion  a re  the  lungs,  skin,  ly m p h  nodes ,  liver, 
bone,  a n d  g a s t ro in te s t in a l  t rac t  ( 1 ) .  G e n i t o u r i n a r y  
t rac t  d isease  has  ra re ly  been r e p o r te d  ( 2 - 6 ) .  P re v io u s  
cases  have  been d esc r ib ed  on ly  in ch i ld ren .  W e  re p o r t  
th e  cases  o f  tw o  a d u l t s  w i th  X - l in k e d  c h r o n ic  g r a n u l o ­
m a t o u s  d isease  w h o  d ev e lo p ed  severe  cys t i t is  a n d  large  
b l a d d e r  m asses  th a t  m im ic k e d  b l a d d e r  c a r c in o m a .
Patient 1
A  23-yea r -o ld  D u t c h  m a n  w i th  X - l in k e d  c h r o n i c  g r a n ­
u l o m a to u s  d isease  ( 7 )  h ad  h a d  in t e r m i t t e n t  u r in a r y  
f re q u e n c y  a n d  b u r n in g  on u r in a t io n  s ince  age  3. U r in e  
c u l tu r e s  ta k e n  at ages  3, 4, 8, a n d  10 w'ere negat ive .  A t  
age  1 1 he began  c o t r im o x a z o le  p ro p h y la x i s .  A t  age 15 
his u r in a r y  s y m p t o m s  w o rsen ed .  O n  rec ta l  e x a m i n a ­
t ion a m ass  was  p a lp a te d  in th e  reg ion  o f  th e  p o s te r io r  
b l a d d e r  wall .  H e  was  afebri le ,  a n d  u r in e  c u l t u r e  a n d  
u r ina ly s is  w ere  n o rm a l .  T r e a t m e n t  w i th  r i f a m p in  a n d
c l in d a m y c in  w'as a ssoc ia ted  w i th  re so lu t ion  o f  s y m p ­
to m s  a n d  s h r in k a g e  o f  the  b l a d d e r  mass.
A p p r o x i m a t e l y  6 m o n t h s  la te r  s y m p t o m s  r e c u r r e d  
in a s soc ia t ion  w i th  an  inc rease  in size o f  th e  p a lp ab le  
mass .  A d m i n i s t r a t i o n  o f  r i f am p in  a n d  c l in d a m y c in  for
4 w eeks  w as  aga in  assoc ia ted  w i th  i m p r o v e m e n t  in 
s y m p to m s ;  how ev er ,  3 m o n t h s  la te r  d y s u r i a  a n d  fre­
q u e n c y  r e c u r re d .  U l t r a s o u n d  e x a m in a t io n  o f  th e  b l a d ­
d e r  s h o w e d  a 4 -c m  t issue  den s i ty  m ass  in the  left p o s ­
te r io r  la tera l  b l a d d e r  wall .  R i f a m p in  a n d  c l in d a m y c in  
w ere  a d m in i s t e r e d ,  a n d  o v e r  the  next  4 w eeks  his 
s y m p t o m s  s lowly  im p ro v e d .  R e p e a t  u l t r a s o u n d  e x a m i ­
n a t io n  sh o w e d  a 2 -cm  b l a d d e r  mass .  T w o  w eeks  a f te r  
d i s c o n t in u in g  an t ib io t ic  t h e r a p y  w hi le  c o n t in u in g  c o ­
t r im o x a z o le  p ro p h y lax is ,  his s y m p t o m s  r e c u r r e d  a n d  
th e  b l a d d e r  m ass  h a d  aga in  inc reased  on u l t r a s o n o g r a ­
p h y  ( 4  cm  in d i a m e t e r ) .  A vo id ing  c y s t o g r a m  s h o w e d  
a m ass  in the  b l a d d e r  wall .  C y s to s c o p y  s h o w e d  p o ly ­
poid  lesions in the  left b l a d d e r  m u c o sa .  H i s t o p a t h o l o g ­
ic e x a m in a t io n  s h o w e d  on ly  nonspec if ic  in f la m m a t io n .  
U r in e  a n d  b iopsy  c u l tu r e s  w ere  negative .  H e  w as  t r e a t ­
ed s y m p to m a t i c a l l y  w i th  a b l a d d e r  s m o o t h - m u s c l e  r e ­
laxan t  ( f lavoxa te  h y d r o c h l o r i d e ) ,  a n d  c o t r im o x a z o le  
p ro p h y la x i s  w as  c o n t in u e d .  O v e r  th e  next  2 m o n t h s  
his s y m p t o m s  reso lved  a n d  resu l ts  o f  repea t  b l a d d e r  
u l t r a s o u n d  e x a m in a t i o n  w ere  n o r m a l .  H e  h a d  no  f u r ­
th e r  u r in a r y  c o m p la in t s  unti l  age  23 w h e n  he p r e s e n t ­
ed aga in  w i th  u r in a r y  f r e q u e n c y  (v o id in g  20 t im es  per  
d a y )  a n d  d y s u r i a  w'hile t a k in g  c o t r im o x a z o le .  R ec ta l  
e x a m in a t io n  s h o w e d  a m ass  in th e  reg ion  o f  th e  p o s te ­
r io r  b l a d d e r  wall .  H e  w as  afebr i le  a n d  u r in e  c u l tu r e s  
w ere  negative .  H e  w as  aga in  t r e a te d  w i th  f lavoxate  h y ­
d ro c h lo r id e .  O v e r  th e  next  week  u r in a r y  f re q u e n c y  i m ­
p ro ved ,  a n d  his b l a d d e r  m ass  m a r k e d l y  d ec reased .
Patient 2
A 20-yea r -o ld  w'hite A m e r i c a n  m a n  w'ith X - l in k e d  
c h r o n ic  g r a n u l o m a t o u s  d isease  ( 8 ) w as  a d m i t t e d  to 
th e  h osp i ta l  w i th  c o m p l a i n t s  o f  b u r n i n g  on  u r in a t io n  
a n d  u rg e n c y  a s so c ia ted  w i th  in c rea sed  f requency .  T w o  
m o n t h s  befo re  a d m is s io n  he h a d  d e v e lo p e d  an  o ra l  
t e m p e r a t u r e  o f  37.7 ° C  a s so c ia ted  w i th  b u r n i n g  on  
u r in a t io n .  T h e s e  s y m p t o m s  w ere  fo l low ed  by a sense  
o f  u rg e n c y  a n d  u r in a r y  f re q u e n c y  th a t  s tead i ly  w o r s ­
ened .  T h e  d a y  before  a d m is s io n  he  w as  v o id in g  o n c e  
p e r  h o u r .  T w e lv e  h o u r s  befo re  see ing  a p h y s ic ian ,  in 
a d d i t io n  to his usua l  p r o p h y la c t i c  d ic loxac i l l in  ( 5 0 0  
mg, tw ice  p e r  d a y ) ,  he  b egan  t a k in g  c e p h a le x in ,  500 
m g  fo u r  t im es  p e r  day .  H o w e v e r ,  lo w -g ra d e  fever  a n d  
d y s u r i a  pers is ted .  U r in a ly s i s  s h o w e d  10 to  15 e r y t h r o ­
cy tes  a n d  2 to  8 l eu k o cy te s  p e r  h ig h - p o w e r e d  field.
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Figure 1 Left. Sagittal view of  an in travenous pyelogram, Patient 2, showing a large filling defect in the left side of  the bladder. Right. Sagittal view, 
b ladder  u l t rasound,  Patient 2. M arked  thickening is seen within the left b ladder  wall.
U r in e  c u l t u r e  w as  negat ive .  P h y s ica l  e x a m in a t io n  was  
n o r m a l  excep t  for  m ild  s u p r a p u b i c  ten d e rn es s .  N o  
m a ss  w as  p a lp a b le  on rec ta l  e x a m in a t io n .  L e u k o c y te  
c o u n t  w as  7.0 X 1 0 V L ,  w i th  0 .12  eos inoph i ls ,  a n d  
e r y t h r o c y t e  s e d im e n ta t i o n  ra te  w as  11 m m / h .  H e  was 
s w i tc h e d  to t e t r a c y c l in e  th e r a p y ,  250  m g  fo u r  t im es  
p e r  d ay  a n d  la te r  500 m g  fo u r  t im es  p e r  d ay  w i th  
re so lu t io n  o f  his fever  a n d  s y m p to m s .  A f t e r  5.5 w eeks  
o f  t h e r a p y  t e t r a c y c l in e  w as  d i s c o n t in u e d .  T w o  w eeks  
la te r  d y s u r i a  a n d  f re q u e n c y  r e c u r re d .  U r in a ly s i s  
s h o w e d  no  leu k o cy te s  o r  e ry th ro c y te s ,  a n d  u r in e  c u l ­
tu r e  was  nega t ive .  A n  in t r a v e n o u s  p y e lo g r a m  s h o w e d  
a la rge  filling defec t  in th e  left b l a d d e r  wall  ( F i g u r e  1, 
le ft) .  U l t r a s o u n d  e x a m in a t io n  s h o w e d  e d e m a  a n d  
m a r k e d  th i c k e n in g  o f  th e  s a m e  reg ion  o f  th e  b l a d d e r  
wall  ( F i g u r e  1, r ight) ,  a n d  c y s to sc o p y  s h o w e d  an  
in f lam ed  m o d e r a t e ly  h e m o r r h a g i c  b l a d d e r  m u c o sa .  
H i s to p a th o lo g i c  f indings w ere  c o n s i s t e n t  w i th  c h r o n ic  
i n f l a m m a t io n  a n d  focal  a rea s  o f  necros is .  N o  g r a n u l o ­
m a s  w e re  seen. B ac te r ia l ,  m y c o p la s m a ,  fungal ,  a n d  
ac id - fas t  s ta in s  w e re  nega t ive  as w e re  c u l tu r e s  o f  t issue  
a n d  ur ine .  T h e  m a ss  reg ressed  as assessed  by u l t r a s o ­
n o g r a p h y ,  a n d  s y m p t o m s  im p r o v e d  d u r i n g  3.5 w eeks  
o f  t r e a t m e n t  w i th  i n t r a v e n o u s  oxac i l l in  a n d  g e n ta m i -  
cin.
Six m o n t h s  a f te r  d i s c h a rg e ,  he p r e s e n te d  to th e  h o s ­
pi ta l  w i th  a t e m p e r a t u r e  o f  39.4 °C .  O n  a d m is s io n  he 
h a d  n o  u r in a r y  c o m p l a i n t s  a n d  resu l ts  o f  b l a d d e r  u l ­
t r a s o u n d  e x a m in a t io n  w e re  n o r m a l .  D u r i n g  his  s e c o n d  
w eek  o f  e m p i r i c  t h e r a p y  w i th  i n t r a v e n o u s  c e fo ta x im e  
a n d  t o b r a m y c i n  he b eg an  h a v in g  u rg e n c y  a n d  d y su r ia .  
R e p e a t  b l a d d e r  u l t r a s o u n d  e x a m i n a t i o n  s h o w e d  
m a r k e d  e d e m a  o f  th e  lo w e r  b l a d d e r  wall ,  a n d  c y s to s ­
c o p y  s h o w e d  m i ld  in f l a m m a t io n  w i th  severa l  p o ly p o id  
lesions.  H i s t o p a th o l o g i c  f indings  w e re  aga in  c o n s i s t e n t  
w i th  m i ld  c h r o n i c  in f l a m m a t io n .  A l l  bac te r ia l ,  fungal ,  
a n d  ac id - fas t  s ta in s  a n d  c u l tu r e s  w ere  nega t ive .  H e  
w as  t r e a t e d  for  2 w eeks  w i th  i n t r a v e n o u s  oxac i l l in  a n d
g e n ta m ic in  t h e r a p y  as well as o ra l  asp i r in .  H is  s y m p ­
to m s  m a r k e d l y  im p r o v e d  a n d  repea t  u l t r a s o u n d  e x a m ­
in a t io n  s h o w e d  on ly  m ild  b l a d d e r  e d e m a .  O n e  w eek  
a f te r  c o m p le t io n  o f  i n t r a v e n o u s  an t ib io t i c  t h e r a p y ,  d y ­
su r ia  a n d  u r in a r y  f re q u e n c y  r e c u r re d .  U l t r a s o u n d  e x ­
a m in a t io n  aga in  s h o w e d  w o r s e n in g  o f  b l a d d e r  e d e m a .  
T re a tm e n t  w i th  4 w eeks  o f  i n t r a v e n o u s  v a n c o m y c in  
a n d  g e n ta m ic in  w as  a s so c ia te d  w i th  r e so lu t io n  o f  
s y m p t o m s  a n d  a b n o r m a l i t i e s  on  b l a d d e r  u l t r a s o u n d  
e x a m in a t io n .  O v e r  th e  last 4 yea rs  he h as  h a d  n o  u r i ­
n a ry  c o m p la in t s .
Discussion
C y s t i t i s  is an  u n c o m m o n  c o m p l ic a t io n  in p a t i e n t s  w i th  
c h r o n i c  g r a n u l o m a t o u s  disease.  T o  o u r  k n o w le d g e  
th e re  h a v e  been  on ly  e igh t  cases  p rev io u s ly  r e p o r t e d  
( 2 - 6 )  ( T a b l e  1). G e n e ra l ly ,  w i th  th e  e x c e p t io n  o f  P a ­
t ien t  2 , th e  onse t  o f  th is  c o m p l ic a t io n  h a s  o c c u r r e d  
d u r i n g  c h i ld h o o d ,  g en e ra l ly  b e tw e e n  ages  2 a n d  3. A ll  
p a t i e n t s  h a v e  been  m a le  a n d  h a d  th e  X - l in k e d  f o rm  o f  
t h e  disease.  T h e  p re s e n t in g  s y m p t o m s  h a v e  been  d y s u ­
ria, u rg en cy ,  a n d  in c re a se d  f req u en cy .  F in d in g s  at  c y s ­
to sc o p y  h a v e  in c lu d e d  e r y t h e m a ,  n e c ro t i c  u lce ra t io n s ,  
a n d  severe  e d e m a .  I n t r a v e n o u s  p y e lo g ra m s ,  w h e n  
d o n e ,  s h o w e d  p o o r  b l a d d e r  d i s te n s io n  a n d  i r r e g u la r  
b l a d d e r  wall  m a rg in s .  O u r  tw o  p a t i e n t s  p r e s e n te d  w i th  
loca l ized  a rea s  o f  b l a d d e r  e d e m a  th a t  m im i c k e d  solid  
tu m o r s .  W i t h  th e  e x c e p t io n  o f  tw o  p a t i e n t s  w h o  r e ­
ce ived  c h r o n ic  s t e ro id  t h e r a p y  (3 ,  4 ) ,  i n f l a m m a t io n  
w as  con f ined  to  th e  b la d d e r .  W e  f o u n d  u l t r a s o n o g r a ­
p h y  to  be p a r t i c u l a r ly  he lp fu l  in def in ing  th e  e x te n t  o f  
b l a d d e r  e d e m a ,  a l lo w in g  an  ob jec t ive  a s s e s s m e n t  o f  r e ­
sp o n s e  to  th e r a p y .
T h e  ca u se  o f  cys t i t i s  in p a t i e n t s  w i th  c h r o n i c  g r a n u ­
l o m a t o u s  d isease  is u n c le a r .  W i t h  th e  e x c e p t io n  o f  o n e  
p a t i e n t  in th e  l i t e r a tu r e  w h o s e  b iopsy  re su l t s  s h o w e d  
yeas t  f o rm s  ( 2 ) ,  h i s to p a th o lo g ic  e x a m i n a t i o n s  h a v e
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Table 1. Clinical Summary o f  Genitourinary Infections in Patients with Chronic Granulomatous Disease
Source Sex, Age G eni tour inary Cultures Biopsy Trea tm en t Resolution
( Reference) Manifestat ions
y r s
(2) M, 6 Cystitis;
hydronephrosis
*
•  •  • Yeast in b ladder  wall • • • • • •
(3) M, 2-18 Cystitis ureteral 
obstruction;  
hydronephrosis
Negative G ranu lom a;  necrosis; 
eosinophils
Steroids No
(3) M, 2-16 Cystitis •  • • • • • •  •  • No
(4) M, 3-8 Cystitis; ureteral 
reflux;
hydronephrosis
Negative Necrotic
po lym orphonuc lea r  
leukocytes 
su r rounded  by 
histiocytes
Steroids No
(5) M, 2.5 Cystitis Negative Po lym orphonuc lea r  
leukocytes; edema
tr im ethopr im -
sulfamethoxasole
Yes, 2 weeks
(5) M, 2.5 Cystitis •  • • •  • • t r im ethopr im -  
4 sulfamethoxasole
Yes, p rompt ly
(6) M, 4 Cystitis; b ladder  
edema
Negative • • • Antibiotics; steroids Yes, p romptly
(6) M, 10 Cystitis; b ladder  
edema; 
hydroure te r
Negative •  •  • tobramycin;
cefamandole;
steroids
Yes, 4 weeks
Curren t M, 3-23 Cystitis; local Negative Chronic t r im ethopr im - Yes, 2 weeks
Study bladder  mass inflammation;
edema
sulfamethoxasole;
flavoxate
Curren t M, 20 Cystitis; local Negative Chron ic vancomycin; Yes, 4 weeks
Study bladder  mass inflammation; 
necrosis; edema
gentamicin
* Not described.
s h o w n  on ly  f indings con s is ten t  w i th  a c u te  a n d  c h r o n ic  
in f la m m at io n .  All  c u l tu r e s  o f  u r in e  a n d  b iopsy  m a t e r i ­
al w ere  negative.  H o w e v e r ,  ab sen ce  o f  g r o w th  on  
c u l tu r e  does  not  ru le  ou t  indo len t  bac te r ia l ,  m y c o b a c ­
terial ,  fungal ,  o r  m y c o p l a s m a  infect ion .  In fec t ing  o r ­
g a n i s m s  f req u en t ly  su rv ive  w i th in  p h a g o c y t i c  c h r o n ic  
g r a n u l o m a t o u s  d isease  cells, a n d  c a n n o t  be readi ly  
g ro w n  on c o n v e n t io n a l  c u l tu r e  m ed ia .  Several  p a ­
t i e n t s ’ s y m p t o m s  a n d  signs d id  im p r o v e  a f te r  a n t i b io t ­
ic t h e r a p y  ( T a b le  1). O u r  s e co n d  p a t ien t  im p r o v e d  
w hi le  rece iv ing  an t ib io t ic  t h e r a p y ,  a n d  a f te r  a  p r o ­
longed  c o u rse  o f  t r e a t m e n t  h a d  n o  f u r th e r  ep isodes  o f  
cystit is .
A n o n in fe c t io u s  m e c h a n i s m  m a y  also  c o n t r i b u t e  to 
th e  p ro lo n g e d  cl inical  c o u r s e  in s o m e  pa t ien ts .  T h e  
p r o m p t  re sp o n se  to s te ro id  t h e r a p y  in tw o  p a t ie n t s  
w h o  h a d  failed to im p r o v e  on  p ro lo n g e d  an t ib io t ic  
t h e r a p y  s u p p o r t s  th is  possib i l i ty  ( 6 ). In  a d d i t io n ,  the  
s p o n t a n e o u s  re so lu t io n  o f  s y m p t o m s  a n d  b l a d d e r  e d e ­
m a  in P a t i e n t  1 sugges ts  th a t  the  la te r  s tages  o f  his 
i l lness m a y  h av e  been c a u se d  by a se lf- l imited ,  n o n i n ­
fect ious,  i n f l a m m a to r y  process .  T h e  ab se n c e  o f  o x id a ­
tive m e ta b o l i t e s  has  been  s h o w n  to be a s so c ia ted  w i th  
an  a b n o r m a l l y  low p H  in p h a g o c y t i c  vacuo le s  ( 9 ) .  
T h is  defect  c o u ld  lead to a d e lay e d  b r e a k d o w n  o f  in ­
ges ted  m a te r ia l  in c h r o n ic  g r a n u l o m a t o u s  d isease  p h a ­
g o cy te s  a n d  c o u ld  exp la in  th e  s low re so lu t io n  o f  th e  
b l a d d e r  m asses  in o u r  pa t ien ts .  It  has  been  su g ges ted  
th a t  a m a n t a d i n e ,  w h ic h  raises in t r a ly s o s o m a l  p H ,  m a y  
c o r r e c t  th is  a b n o r m a l i t y  a n d  speed  reco ve ry  ( 1 0 ) .  D e ­
ficiency o f  o x id a t iv e  m e ta b o l i t e s  m a y  also  lead to  d e ­
fective in a c t iv a t io n  o f  c h e m o t a c t i c  fac to r s  t h a t  in t u r n  
c o u ld  cau se  pe rs is ten t  i n f l a m m a t io n  ( 1 1 ) .  F in a l ly  c o n ­
t in u e d  in f l a m m a t io n  c o u ld  be c a u se d  by in d o le n t  in ­
fect ion,  a n d  s p o n t a n e o u s  reco ve ry  c o u ld  be d u e  to 
g r a d u a l  ki l l ing o f  o r g a n i s m s  by c h r o n i c  g r a n u l o m a ­
to u s  d isease  p h a g o c y te s  us ing  a n o n o x id a t iv e  m e c h a ­
n ism  ( 1 2 ).
O u r  o w n  ex p e r ien c e  a n d  a rev iew  o f  th e  l i t e r a tu re  
in d ic a te  th a t  in m o s t  in s tan c es  b ac te r ia l  in fec t ion  is 
p ro b a b ly  th e  init ial  c a u se  o f  cys t i t is  in p a t i e n t s  w i th  
c h r o n ic  g r a n u l o m a t o u s  disease.  T h e re fo re ,  we r e c o m ­
m e n d  a p ro lo n g e d  c o u r s e  o f  an t ib io t ic s  as init ia l  t h e r a ­
py. I f  s y m p t o m s  a n d  b l a d d e r  e d e m a  fail to  r e s p o n d  to 
an t ib io t ic  th e r a p y ,  s te ro id s  m a y  be a d d e d .  H o w e v e r ,  
s te ro id s  s h o u ld  be a d m in i s t e r e d  c a u t io u s ly  b e c a u se  
th ey  h av e  been  a s so c ia ted  w i th  s p re a d  o f  th e  in f l a m ­
m a t o r y  p ro cess  to  th e  u p p e r  u r in a r y  t r a c t  in a t  least  
tw o  p a t i e n t s  (3 ,  4 ) .
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